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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a discharged drop 
of liquid minuter without being influenced by a nozzle 
diameter, needless to mention that a color filter of high 
quality can be manufactured at low cost through a 
simple process. 

SOLUTION: When a high-frequency AC voltage is 
selectively applied from a high-frequency power source 
control circuit (not illustrated) to a piezoelectric element 
1 to cause ultrasonic vibration, its vibration energy is 
converged by a concave lens 2 on the surface of the 
liquid in an ink storage part 4, i.e., the position of a 
nozzle 5, and consequently setting optical resin in the 
ink storage part 4 becomes a minute drop (of ^18 jim, 
preferably, <10 jim in liquid drop diameter) with the 
energy converged on the liquid surface and is discharged 
through the nozzle 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the color filter characterized by carrying out the 
regurgitation of the minute drop on said substrate through a nozzle with the energy which 
ultrasonic energy was converged on the oil-level front face, and converged on this oil-level front 
face in the approach of breathing out the liquid of a predetermined color by the ink jet method, 
and manufacturing a color filter on a substrate. 

[Claim 2] The manufacture approach of the color filter according to claim 1 characterized by the 
diameter of said minute drop being 10 micrometers or less. 

[Claim 3] The minute drop regurgitation equipment characterized by to have the liquid reservoir 
section which stores the liquid of a predetermined color, the nozzle arranged near the oil level of 
this liquid reservoir section, and the ultrasonic generating section which countered said liquid 
reservoir section side with said nozzle, and has been arranged in the minute drop regurgitation 
equipment which uses in order to breathe out the liquid of a predetermined color by the ink-jet 
method and to manufacture a color filter on a substrate. 

[Claim 4] Said ultrasonic generating section is minute drop regurgitation equipment according to 
claim 3 characterized by having an ultrasonic vibrator and the acoustic lens with which said 
nozzle side of this ultrasonic vibrator was equipped. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the minute drop regurgitation equipment used 
for the manufacture approach of the color filter of a color liquid crystal display and this approach 
which are used for the personal computer, the cellular phone, etc. 
[0002] 

[Description of the Prior Art] In recent years, with development of a portable personal computer, 
a cellular phone, etc., the need of a liquid crystal display, especially a color liquid crystal display 
is increasing, and the demand to the cost cut of a color filter with specific gravity high in cost is 
increasing. Moreover, the needs of detailed-izing of a color filter have also been increasing with 
detailed-izing of the pixel pitch of liquid crystal from now on from the demand of highly-precise- 
izing. 

[0003] As an approach for manufacturing a color filter conventionally, a staining technique, 
pigment-content powder coloring, an electrodeposition process, or print processes is known, for 
example. In a staining technique, after adding a sensitization agent to the water-soluble 
polymeric materials which are dyed ingredients and carrying out coating of photosensitive 
coating liquid, and nothing and this coating liquid on a glass substrate, the pattern which exposed 
and developed negatives through the photo mask, next was obtained is immersed in a dyeing 
bath, and a coloring pattern is obtained. And this is repeated 3 times and the color filter layer of 
R (red), G (green), and B (blue) is formed on a glass substrate. 

[0004] In pigment-content powder coloring, a pigment is distributed to base resin, coating of the 
coating liquid which added and resist-ized the photoresist monomer and the photopolymerization 
initiator to this is carried out on a glass substrate, it is exposed and developed through a mask 
after that, and a monochromatic pattern is obtained. And the above process is repeated 3 times 
and the color filter layer of R, G, and B is formed on a glass substrate. In an electrodeposition 
process, in the electropainting liquid of the first color which carries out patterning of the 
transparent electrode to a glass substrate, next consists of a pigment, resin, the electrolytic 
solution, etc. first, it is immersed and an electrode substrate is electrodeposited. Then, it rinses, 
drains off water and prebakes and a monochromatic pattern is obtained. And this process is 
repeated 3 times, the color filter layer of R, G, and B is formed, and it can be burned at the end, 
and processes. 

[0005] In print processes, the coating of three colors which made thermosetting resin distribute 
a pigment is used, After distinguishing three colors (R, G, B) by different color with on a 
substrate by printing Heat hardening of each coloring layer is carried out, and the color filter 
layer of R, G, and B is formed on a substrate., In addition, as for the describing [ above ] all 
directions method, it is common to form transparent protection layer on a color filter layer. 
[0006] By the way, in order to form that it is common by the describing [ above ] all directions 
method, and the color filter layer of R, G, and B, all, a process is complicated and the color filter 
formed as the result becomes high in cost. Moreover, it is with an electrodeposition process, 
Since pattern formation, such as the shape of the shape of a mosaic or a delta, cannot be 
performed, the TFT color display is told that it cannot use and there is a problem that the 
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definition of a pattern and the smooth nature of a color filter are bad in print processes in it. 
[0007] Then, in order to solve these problems It is related with the manufacture approach of the 
color filter using the ink jet method. The thing of a publication is proposed by JP,59-75205A 
JP.59-235901 A JP.1-217302A and JP,4-1 23005 A. By the ink jet method, it is an easy 
process and it is supposed that manufacture of the color filter of high quality will be attained by 
low cost. 
[0008] 

[Problem(s) to be Solved by the Invention] In a place Although the pixels of a current liquid 
crystal projector are hundreds - about 10 micrometers of numbers Highly minute-ization will 
advance further from now on, and it will be expected that ****** size is set to several 
micrometers., However, the magnitude of the drop breathed out by the conventional ink jet 
method is because of being greatly influenced by the diameter of a nozzle, The drop is called for 
the diameter limitation of a miniaturization of 3pl(s) (pico liter) with phi18micrometer and the 
volume from the process tolerance of a nozzle. It follows, In order to correspond to the number 
of pixels of a future liquid crystal projector, a technique which can carry out the regurgitation of 
the still smaller drop is desired. [0009] This invention is made in response to such a technical 
request, and it aims at offering the minute drop regurgitation equipment which is an easy process 
and is used for the manufacture approach of a color filter and this approach of realizing detailed- 
ization of the further discharged liquid drop, without being influenced by the diameter of a nozzle 
not to mention the ability manufacturing a quality color filter by low cost. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention 
concerning claim 1 is characterized by carrying out the regurgitation of the minute drop on said 
substrate through a nozzle with the energy which ultrasonic energy was converged on the oil- 
level front face, and converged on this oil-level front face in the approach of breathing out the 
liquid of a predetermined color by the ink jet method, and manufacturing a color filter on a 
substrate. 

[0011] Invention concerning claim 2 is characterized by the diameter of said minute drop being 
10 micrometers or less in claim 1. Invention concerning claim 3 is characterized by to have the 
liquid reservoir section which stores the liquid of a predetermined color, the nozzle arranged near 
the oil level of this liquid reservoir section, and the ultrasonic generating section which 
countered said liquid reservoir section side with said nozzle, and has been arranged in the minute 
drop regurgitation equipment which uses in order to breathe out the liquid of a predetermined 
color by the ink-jet method and to manufacture a color filter on a substrate. 
[0012] Invention concerning claim 4 is characterized by equipping said ultrasonic generating 
section with an ultrasonic vibrator and the acoustic lens with which said nozzle side of this 
ultrasonic vibrator was equipped in claim 3. 
[0013] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of this invention 
is explained with reference to drawing. An explanatory view for an explanatory sectional view for 
drawin g 1 to explain the minute drop regurgitation equipment by the ink jet method which is an 
example of the gestalt of operation of this invention, and drawin g 2 to explain the manufacture 
approach of a color filter of having used the minute drop regurgitation equipment of drawin g 1 , 
drawin g 3 - drawin g 5 are the explanatory sectional views for explaining the gestalt of other 
operations of minute drop regurgitation equipment. 

[0014] First, if it explains from minute drop regurgitation equipment, in dravying 1 , a sign 1 is a 
piezoelectric device as an ultrasonic vibrator which constitutes the ultrasonic generating section, 
both sides of a piezoelectric device 1 were equipped with the electrode (not shown), and the 
concave lens (acoustic lens) 2 has pasted it up on the discharged liquid object supply side. 
Predetermined spacing is maintained at the concave surface side of a concave lens 2, the nozzle 
plate 3 is arranged, and the ink reservoir section (liquid reservoir section) 4 is formed in the 
space between this nozzle plate 3 and a concave lens 2. The core of the hole-like nozzle 5 and 
concave lens 2 which the firm gas of the optical plastics of the hardenability colored the 
predetermined color by the coloring matter was carried out to the ink reservoir section 4, and 
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were formed in the nozzle plate 3 is set up so that it may be arranged on the same axle. In 
addition, as hardenability optical plastics supplied to the ink reservoir section 4, it is ultraviolet 
curing mold epoxy system optical plastics, for example, Ultraviolet curing mold acrylate optical 
plastics, Various heat-curing mold optical plastics etc. is employable. 

[0015] And if RF alternating voltage is alternatively impressed to a piezoelectric device 1 from a 
RF power control circuit (not shown) and supersonic vibration is generated The vibrational 
energy converges on the oil-level front face of the ink reservoir section 4, i.e., a nozzle location, 
with a concave lens 2. By this The minute drop (at the gestalt of this operation, the diameter of 
a drop is 10 micrometers or less preferably less than 18 micrometers) of hardenability optical 
plastics carries out the regurgitation through a nozzle 5 with the energy which converged on the 
oil-level front face. 

[0016] By the way, it is known that the diameter of a drop (diameter) breathed out from a nozzle 
from the focusing supersonic-wave theory (an ultrasonics handbook, Nikkan Kogyo Shimbun, 
p1 71 ) will be determined by following the (1) formula. 
d=2.44 LC/Df — (1) 

d: the acoustic velocity in the diameter of energy focusing, Lfocal distance, and C:liquid, and D: 
The diameter of a lens, and f: drive frequency — here. The diameter of a regurgitation drop is 
carrying out proportionally [ linearity ] at the diameter d of energy focusing, and the multiplier is 
about 0.3 experientially. It follows. The diameter of a regurgitation drop in case the diameter d of 
energy focusing is 1.8mm is set to about 0.6mm. [0017] Namely, a focal distance L and acoustic 
velocity C in liquid If the diameter D of a lens is decided, after that, the diameter of a drop will 
be determined only by drive frequency. When L (focal distance) / D(diameter of lens) = 1, and C 
are temporarily made into sonic 1 500 m/s of water, what is necessary will be just to drive a 
piezoelectric device by 122MHz to carry out the regurgitation of the drop of 10 micrometers of 
diameters. Next, with reference to drawing 2 , the manufacture approach of the color filter using 
the minute drop regurgitation equipment of the above-mentioned configuration is explained. In 
addition, the diameter of a drop breathed out from a nozzle 5 may be 10 micrometers here. 
[0018] The color filter manufactured by this process has the dot of three colors of red (R), green 
(G), and blue (B), is included in a liquid crystal display, and enables a full color display. First, as 
shown in drawing 2 (a), the photopolymer layer 1 2 is formed on the transparence glass substrate 
10. The photopolymer layer 12 carries out the spin coat of the photopolymer which scoured a 
metal or black organic pigments, such as chromium, to predetermined thickness, and is formed. 
This photopolymer layer 12 can intercept light from that quality of the material, and has 
hydrophobicity. 

[0019] Next, as shown in drawing 2 (b), patterning of the photopolymer layer 12 is carried out to 
predetermined frame 12a. This process is performed by well-known lithography. Since the 
photopolymer layer 12 intercepts light and it has hydrophobicity, similarly, frame 12a also 
intercepts light and has hydrophobicity. Frame 12a divides the ink restoration field 14 according 
to the configuration or array of each color of a color filter which it is going to manufacture. 
Furthermore, ashing removes a photopolymer from the ink restoration field 14 completely. 
[0020] Since frame 12a intercepts light, it functions as a black matrix. Furthermore, since frame 
12a has hydrophobicity, the ink with which it filled up cannot overflow easily to the next ink 
restoration field 14. In this way, a partition of the ink restoration field 14 fills up the ink 
restoration field 14 with red ink R, green ink G, or ** ink B, as shown in dr awin g 2 (c). This 
process is performed by the above-mentioned minute drop regurgitation equipment, and ink of 10 
micrometers of drops is breathed out towards the ink restoration field 14 from the nozzle 5 
which was made to counter the ink restoration field 14 and has been arranged. 
[0021] The ink used with this operation gestalt is the liquid which mixed the solvent with three 
kinds of pigment-content powder heat-curing acrylic resin which made homogeneity distribute 
one coloring matter of red (R), green (G), and blue (B) to transparence resin, and penetrates the 
light of the color (R, G, B) which each coloring matter reflects. They are R, G, and B by putting 
three kinds of such ink in order according to the configuration of the ink restoration field 14. A 
color dot can be constituted. 

[0022] If all the ink restoration fields 14 are filled up with ink, it will heat-treat and the solvent of 
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ink will be flown. Moreover, Ink R, G t and B is that (refer to d rawin g 2 (d)) which will be 
contracted if a solvent is flown, and needs to fill up with the thickness after contraction only the 
amount which can secure required color concentration. As shown in drawin g 2 (c), even if it fills 
up with this operation gestalt the ink of extent which rises from frame 12a, since frame 12a has 
hydrophobicity, it overflows to the next ink restoration field 14. 

[0023] Next, after washing a substrate 1 0 in cold water, as shown in drayying 2 (d), the 
transparent overcoat layer 18 is formed with a spin coat. This overcoat layer 18 is formed in 
order to make a front face flat, while protecting the flozen layer of Ink R, G, and B. It etches, 
after forming the transparent electric conduction thin film 20 by sputtering on the overcoat layer 
18 and forming a mask with lithography, and as shown in drawin g 2 (e), patterning is carried out 
to electrode 20a corresponding to each ink restoration field 14. Electrode 20a becomes one 
electrode for driving liquid crystal, when included in a liquid crystal display. 

[0024] Thus, with the gestalt of this operation, it is an easy equipment configuration, and since a 
color filter can be manufactured at an easy process, offer of a quality color filter can be enabled 
by low cost. Moreover, by the conventional ink jet method, the diameter of less than 18 
micrometers which was not able to be realized, since it can be made to breathe out from a 
nozzle 5 easily, without being influenced by the diameter of a nozzle by controlling the drive 
frequency of a piezoelectric device 1 especially for a minute drop with a diameter of 10 
micrometers or less alternatively, it can respond also to the liquid crystal projector expected 
that highly minute-ization will progress from now on, and pixel size is set to several micrometers 
easily. 

[0025] Furthermore, since the regurgitation of a minute drop with a diameter of 10 micrometers 
or less cuts, simplification of a process which heat-treats after a solvent's being able to make 
possible the regurgitation of a small amount of high-concentration pigment-content powder 
heat-curing resin of hundreds cP(s) and filling up the ink restoration field 14 with ink moreover, 
and flies the solvent of ink can be attained. In addition, although the case of explanation where 
minute drop regurgitation equipment was used as an independent head was taken for the 
example for convenience, it is made the same multi-head-ization and you may enable it to 
manufacture a color filter array easily with the gestalt of the above-mentioned implementation 
as it is performed by the printer. 

[0026] Moreover, although the case where a nozzle 5 was made into the shape of a hole was 
taken for the example with the gestalt of the above-mentioned implementation, it replaces with 
this and is good also considering a nozzle 5 as the shape of a slit. Furthermore, with the gestalt 
of the above-mentioned implementation, although the concave lens was taken for the example 
as an acoustic lens, it can replace with this and a Fresnel lens, an electronic-raster-scanning 
lens, etc. can be adopted. Furthermore, although the case where only a liquid was made to 
intervene between a concave lens 2 and a nozzle 5 was taken for the example with the gestalt of 
the above-mentioned implementation, the converging section material 7 which helps focusing of 
ultrasonic energy is arranged, and you may make it raise focusing effectiveness between a 
concave lens 2 and a nozzle 5 for example, as shown in drawin g 3 - drawin g 5 . 
[0027] 

[Effect of the Invention] According to this invention, it is an easy process, and the effectiveness 
that detailed-ization of the further discharged liquid drop is realizable is acquired not to mention 
the ability to manufacture a quality color filter by low cost, without being influenced by the 
diameter of a nozzle so that clearly from the above-mentioned explanation. 



[Translation done.] 
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tv»*. -f >*#««4fctt*fi#fcJ:?>Bra©fiK* 

X)V5 £lSffiU>X2 i©4^«|tgflUfcEB£ft-5J: 
3fcSWfe3*lTV»*. -f >*8r@a$4K#ys£n 

[0015] ^it, TKmwmLmmmt6 (H*«-r> 

>X2 Kit) 4 ©*®*S, ffct^yX 

wifcirtsft, z.n\z£Q, mm&mzMM-zntz 

x*/ML- tc«k 0 «fl2tt3K¥»K©*/h«* ( - ©HIS 
H&f&lfi 1 8 (imm jtf ib< « 1 0 y 

[0016] mMm^&m^ (fitsi^ffi 

^, HMiai*fHa, p 1 7 1) .to yxM 5 Htm s 

••• (1) 

[0019] ^ic, 02 (b) iz^-r^oKi. &yt&m 

mmi 2£3f5£©##l 2 a»r/t^-x>^-r-5. ^1© 
igli, i»oVV^77^ — lc«tr>Tfrt>ns. ^ 
tttKB 1 2««lfba*tt4f t«©T, frflci 
2 at>ra*lC. ^^j£»fbm*tt*W^-^. Wl2a 

mm\zf&cx'f>ir3&i$m®,i 4skits. a&tc 

[0 0 2 0] «ifl£l 2 a(4, tfrZZf? 

BfeMtfcwr*©-?, ^*atifc-f >i7&m<D-i>?-& 

T, -r>^5t«®^l 4*tg;iii$n-5t. 12 (c) Id 

*-r«t5i^ -r >^^*«^i 41^^ >^r, ifi-f> 



( 4 ) 

5 

£-tt-TB2e$n*:/ XJU 5 fre, fl£SSl 0 um<0-i>i7ifi 

-r >^*«^ i 4 icitmtxittasfts. 
[0021] **»iTfflv^n5-f>?(t m<& 

(R) , Hifi (G) , Wfe (B) ©V>-fn#>©#£#£ 

tt-f-Sfi (R, G, B) <W££gj&-r5.£'5lCfcoTV> 
©Jf«ir^oTM^Sii-r, R, G, B© *^-h* 
[0 0 2 2] ^TCOf>^^t*^l 4lr-<>^*^* 

fc, -f >^R, G, BH. »»iftjR« - *"t«a!rr* (H 
2 (d) OT, JRtt»OJP*T?i&K3&:*5-iRft 

S. **K»IBTttH2 (c) C^-r«fc^lC ##12 
a*>6*0±* , 58«O'f>i'S*«l/Tt), *Mf£ 1 2 
aM**tt&r**«0-V. I*©-* 1 4tC& 

fta&V*«k5KlfcoTV>.5. 
[0 0 2 3] #cfc, S«l 0£*ifeV>L.fc&, 0 2 20 
(d) Cat? J: 3 C ^tr^a-MCioTiBft*- 
/*— 3— hjg 1 8 £©:*-M— 3— hJil 
8«, -f>*R, G, BOHfci*fiSit4it*)l:. 
*®SV«KlTSft:«>t:»|j63n*. *— /t— 3— hJI 
1 8 ©±£tt. jS93&i*«8HR2 0 *7J\v9V >if\z 

6l»f>yU 02 (e) ic*-r«fc5ic, £-r>^ 

M,&mwi-rz>ittt><D-'-fi<DmMtfcz>. 30 
[0024] ci cd i o ic d ©rns© jgffi-m, (irvftB 

httT?tt*STr#&!^t>&B«l 8 tim**. 43MC 
ttS 1 0 mOFoafc/M&tt&Stt*? 1 OBftHJUft 

n 1 ic«t 0 y - 
£ u < \z j X)V 5 a* e. uta 3 i££ £ t **t £ 3 fc 

[0 0 2 5] Etc, dffil 0 umaT©«/h«£W©«:Hl 
*t**£fc*&, *ffljtofr*©RScP©*«&©*» 
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*ff oT-f >^ ©**W* <h «*-l8©fBMHfc*Br* C i 
fc*>, ±e*B©»»-ett, IMIOflBiLk, 

CUTMC* 9—7 -f ;P^T W SttfiTT** «fc 5 lC 
L-T*>«fcV>. 

[0 0 2 6] ±EHjfi©»JBTJtt, /X;P5^ 

MU? MKiLTfeJ:^. JEfc, ±IB2S*©jgiB-c 

>X2 iiJX)VS tOWlC«flcO**^ftS"&fc«^* 
WcSofcA*. 09*.tf, 0 3~0 5»C^-r«fc5IC, 00® 
k>X2 £©lBK:«*ifex*;i^--©aBfE£ 

[0 0 2 7] 

I»W©»*3 -hE©BW§jfc5iJB&J&»fcJ::SK:, 

7^;^*«jfi-r*2it35«-c**©tt^ift©cii:, yx 
;v«Ki?»3n*ittt<Ha:*i!ta«a(f©««ft:&* 

[0®©«m&t&i5» 

[si] *5Sifl©5!i6©»*©-«-c»*«/h«a(ri!tm 
sesrtft^-r^^J6©iJi^w»f®0-e*^). 

[02] Hl©«/MfleWttm««*fflV»*:*5-7-f 

^©ffiS7j^*ift^r^fc*©iK^0-c*^. 
[0 3 ] a^«aef«:a^e©te©*is©»fi8*iftwr* 

fcje>©tftWW»f®0Tfa&«.. 
[04] «/httJSM:a^S©<l&©^Jfi©«ffi*iJiWr* 

[0 5] »/jN«?|Sttai£©©te©stlM©^tl£i&91T£> 

Ac«6©i$i^w»f®0-efe^. 
[«F#©ittW] 
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